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Identification  No.: 
Name  of  Dam: 

Town : 

County  and  State: 
Stream: 

Date  of  Inspection: 


NH00223 

Lovell  Lake  Dam 
Wakefield 

Carroll  county.  New  Hampshire 
Branch  River 
19  June  1978 

BRIEF  ASSESSMENT 


Lovell  Lake  Dam  is  10  feet  high,  averages  about  15  feet  wide  and 
is  240  feet  long.  It  is  an  earthen  embankment  contained  within 
a  vertical  dry  stone  masonry  downstream  wall  and  a  concrete 
upstream  wall  (concave  upstream) .  The  dam  spans  the  headwaters 
of  the  Branch  River  in  east  central  New  Hampshire.  A  20,x36" 
three-sided  box  spillway  has  been  built  integrally  with  the 
concrete  upstream  wall.  The  20'  width  contains  an  uncontrolled 
weir,  the  two  36*  legs  contain  7  bays  of  stoplogs,  one  of  which 
has  its  sill  at  the  elevation  of  the  spillway  apron.  Water  flows 
from  the  box  into  a  80'  long  conduit  under  State  Route  109. 

Lovell  Lake  is  now  used  for  recreational  purposes.  The  lake  is 
2.4  miles  long  and  has  a  surface  area  of  more  than  500  acres. 
Maximum  storage  is  2,400  acre-feet. 


The  dam  is  in  fair  condition.  Major  concerns  are:  inadequate 
outlet  discharge  capacity,  seepages  at  the  downstream  toe,  and 
its  small  freeboard.  Additional  concerns  include:  erosion  of 
the  embankment  on  both  sides  of  the  spillway,  a  stump  and  several 
trees  near  the  downstream  wall,  cracks  in  the  upstream  concrete 
wall,  and  large  boulders  thrown  or  pushed  onto  the  spillway  apron. 

Based  on  size  and  hazard  classifications  in  accordance  with  Corps 
guidelines,  the  test  flood  is  the  Probable  Maximum  Flood.  With 
stoplogs  in  place  a  PMF  outflow  of  3050  cfs  (622  csm)  would 
overtop  the  dam  by  1.6  feet;  therefore  the  spillway  is  considered 
inadequate.  With  stoplogs,  the  spillway  will  pass  63  cfs,  or  2 
percent  of  the  PMF.  With  stoplogs  removed  the  spillway  will 
pass  1329  cfs.  A  major  breach  at  maximum  pool  would  probably 
result  in  the  loss  of  less  than  10  lives  and  appreciable 
property  damage. 


The  owner,  New  Hampshire  Water  Resources  Board,  should  implement 
the  results  of  the  recommendations  given  in  Section  7.2.  within 
two  years  after  receipt  of  this  Phase  I  Report.  The  operating 
and  maintenance  measures  recommended  in  Subsection  7.3.b.  should 
be  implemented  within  one  year  after  receipt  of  this  Phase  I 
Report. 


Project  Manager 
N.H.  P.E.  No.  2339 


Warren  A.  Guinan 


This  Phase  I  Inspection  Report  on  Lovell  Lake  Dam  has  been 
reviewed  by  the  undersigned  Review  Board  members.  In  our 
opinion,  the  reported  findings,  conclusions,  and  recommenda¬ 
tions  are  consistent  with  the  Recommended  Guidelines  for 


Safety  Inspection  of  Dams ,  and  with  good  engineering  judgment 


and  practice,  and  is  hereby  submitted  for  approval. 


•  • 

.  ,\v  ' 


CHARLES  G.  TIERSCH,  Chairman 
Chief,  Foundation  and  Materials  Branch 
Engineering  Division 


FRED  J.  RAVENS,  Jr.,  Member 
Chief,  Design  Branch 
Engineering  Division 


SAUL  COOPER,  Member 
Chief,  Water  Control  Branch 
Engineering  Division 


•  • 


APPROVAL  RECOMMENDED: 


JOE  B.  FRYAR 

Chief,  Engineering  Division 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for 
Phase  I  Investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  Chief  of  Engineers  (OCE) , 
Washington,  D.C.  20314.  The  purpose  of  a  Phase  I  Investi¬ 
gation  is  to  identify  expeditiously  those  dams  which  may 
pose  hazards  to  human  life  or  property.  The  assessment  of 
the  general  condition  of  the  dam  is  based  upon  available 
data  and  visual  inspections.  Detailed  investigation,  and 
analyses  involving  topographic  mapping,  subsurface  investi¬ 
gations,  testing,  and  detailed  computational  evaluations 
are  beyond  the  scope  of  a  Phase  I  investigation;  however, 
the  investigation  is  intended  to  identify  any  need  for  such 
studies . 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of 
field  conditions  at  the  time  of  inspection  along  with  data 
available  to  the  inspection  team.  In  cases  where  the 
reservoir  was  lowered  or  drained  prior  to  inspection,  such 
action,  while  improving  the  stability  and  safety  of  the 
dam,  removes  the  normal  load  on  the  structure  and  may 
obscure  certain  conditions  which  might  otherwise  be 
detectable  if  inspected  under  the  normal  operating  environ¬ 
ment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends 
on  numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be 
incorrect  to  assume  that  the  present  condition  of  the  dam 
will  continue  to  represent  the  condition  of  the  dam  at 
some  point  in  the  future.  Only  through  continued  care  and 
inspection  can  there  be  any  chance  that  unsafe  conditions 
be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  Guidelines,  the  test  flood  is  based  on  the 
estimated  "Probable  Maximum  Flood"  for  the  region  (greatest 
reasonably  possible  storm  runoff),  or  fractions  thereof. 
Because  of  the  magnitude  and  rarity  of  such  a  storm  event, 
a  finding  that  a  spillway  will  not  pass  the  test  flood  shcul 
not  be  interpreted  as  necessarily  posing  a  highly  inadequate 
condition.  The  test  flood  provides  a  measure  of  relative 
spillway  capacity  and  serves  as  an  aide  in  determinina  the 
neec  for  more  detailed  hydrologic  and  hydraulic  studies, 
considering  the  size  of  the  dam,  its  general  condition  and 
the  downstream  damage  potential. 
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NATIONAL  DAM  INSPECTION  PROGRAM 
PHASE  I  INSPECTION  REPORT 
LOVELL  LAKE  DAM 


SECTION  1 

PROJECT  INFORMATION 


1 . 1  General 


a.  Authority .  Public  Law  92-367,  August  8,  1978, 
authorized  the  Secretary  of  the  Army,  through  the  Corps  of 
Engineers,  to  initiate  a  National  Program  of  Dam  Inspection 
throughout  the  United  States.  The  New  England  Division  of 
the  Corps  of  Engineers  has  been  assigned  the  responsibility 
of  supervising  the  inspection  of  dams  within  the  New 
England  Region.  Anderson-Nichol s  &  Company,  Inc.  has  been 
retained  by  the  New  England  Division  to  inspect  and  report 

on  selected  dams  in  the  State  of  New  Hampshire.  Authorization 
and  notice  to  proceed  were  issued  to  Anderson-Nichols  & 
Company,  Inc.  under  a  letter  of  May  3,  1978  from  Ralph  T. 
Garver,  Colonel,  Corps  of  Engineers.  Contract  No.  DACW33- 
78-C-0329  has  been  assigned  by  the  Corps  of  Engineers  for 
this  work. 

b.  Purpose 


(1)  To  perform  technical  inspection  and  evaluation  of 
non-Federal  dams  to  identify  conditions  which  threaten  the 
public  safety  and  thus  permit  correction  in  a  timely  manner 
by  non-Federal  interests. 

(2)  To  encourage  and  prepare  the  states  to  initiate 
quickly  effective  dam  safety  programs  for  non-Federal  dams. 

(3)  To  update,  verify,  and  complete  the  National 
Inventory  of  Dams. 

1 . 2  Description  of  Project 

a.  Location .  Lovell  Lake  is  located  in  the  Town  of 
Wakefield,  New  Hampshire.  The  dam  impounding  the  lake  spans 
the  headwaters  of  the  Branch  River.  Below  the  dam  the  Branch 
River  flows  about  9  miles  to  its  confluence  with  the  Salmon 
Falls  River  in  Milton  Three  Ponds  about  3  miles  above  the 
Milton  Three  Ponds  Dam.  The  Salmon  Falls  River  in  turn  joins 
the  Cocheco  River  25  miles  below  the  Milton  Three  Ponds  Dam 
to  form  the  Piscataqua  River.  Lovell  Lake  Dam  is  shown  on 
the  U.S.G.S.  Quadrancrle,  Wolfeboro,  New  Hampshire,  with 
coordinates  approximately  at  N  43°  33'  11",  W  71°  01'  32", 


Carroll  County,  New  Hampshire. 


(See  Location  Map  page  vii.) 


b .  Description  of  Dam  and  Appurtenances. 

Lovell  Lake  Dam  is  an  earthen  embankment  with  a  vertical 
upstream  concrete  wall  and  a  vertical  downstream  dry  masonry 
(stone)  wall.  The  concrete  wall  is  convex  downstream.  The 
dam  is  about  240  feet  long  and  10  feet  high.  The  crest  width 
ranges  from  10  to  19  feet.  A  box  stoplog  and  uncontrolled 
overflow  spillway  is  located  at  the  center  of  the  upstream 
wall.  The  box  is  36  feet  long  by  20  feet  wide.  Four  bays 
each  of  stoplogs  are  located  on  either  side  at  right  angles 
to  the  uncontrolled  overflow  spillway.  These  stoplogs  must 
be  manually  removed.  The  concrete  sill  of  7  bays  of  the 
stoplogs  is  4  feet  below  and  the  sill  of  the  eighth  bay  is 
8.8  feet  below  the  crest  of  the  uncontrolled  spillway. 
Discharge  from  the  spillways  flows  across  the  apron  through 
an  old  stoplog  spillway  and  into  a  conduit  about  80  feet 
long  that  passes  under  State  Route  109  and  discharges  into 
an  open  channel  west  of  the  road.  The  inlet  consists  of  a 
reinforced  concrete  box  culvert  4.25'H  x  8'W.  About  25 
feet  from  the  upstream  end  the  opening  is  restricted  to 
4 1 Hx4 ' W. 

c.  Size  Classification.  Intermediate  (Hydraulic  height- 
10  feet,  Storage  -  2,400  acre-feet)  based  on  storage 

(  >  1,000  to  <  50,000  acre-feet)  as  given  in  the  OCE 
Recommended  Guidelines  for  Safety  Inspection  of  Dams. 

d.  Hazard  Classification.  Significant  hazard.  A  breach 
would  probably  result  in  the  loss  of  less  than  10  lives  and 
appreciable  property  damage. 

e.  Ownership .  Lovell  Lake  Dam  is  reported  to  have  been 
built  sometime  before  1820  by  the  Great  Falls  Manufacturing 
Company  for  use  in  their  milling  operations.  Ownership 
passed  on  to  the  Public  Service  Company  of  New  Hampshire 
sometime  between  1925  and  1931.  The  New  Hampshire  Water 
Resources  Board  (NHWRB)  acquired  the  dam  and  water  rights 

in  December  of  1963. 

f.  Operator .  Mr.  Vernon  K.  Knowlton,  Chief  Engineer, 

New  Hampshire  Water  Resources  Board,  37  Pleasant  Street, 
Concord,  New  Hampshire  03301,  is  responsible  for  the  opera¬ 
tion  of  Lovell  Lake  Dam.  Phone  (603)  271-3406. 

g.  Purpose  of  Dam.  The  original  structure  impounding 
Lovell  Lake  was  constructed  to  provide  greater  industrial 
water  storage  for  the  Great  Falls  Manufacturing  Company. 

Under  the  ownership  of  the  Public  Service  Company  of  New 
Hampshire,  Lovell  Lake  was  utilized  primarily  as  conservation 


storage  for  the  generation  of  hydroelectricity  for  the 
region,  with  some  recreational  usage.  Lovell  Lake  is 
presently  used  for  recreational  purposes  only. 

h.  Design  and  Construction  History.  Little  information 
was  disclosed  concerning  the  original  design  and  construction 
of  the  dam.  It  is  reported  that  the  first  structure  was 
basically  a  stone  wall  reinforced  by  an  earthen  embankment. 

The  Great  Falls  Manufacturing  Company  rebuilt  the  dam  in  1918. 
The  upstream  side  was  refaced  with  reinforced  concrete,  15 
inches  thick.  Work  also  included  reconstruction  of  the 
sluiceway  and  gate. 

Lovell  Lake  Dam  was  rehabilitated  by  the  NHWRB  in  1965.  The 
outlet  facilities  were  replaced  with  the  present  rectangular 
box  stop log  spillway. 

i.  Normal  Operational  Procedures.  No  formal  operational 
procedures  were  disclosed.  Normal  pool  elevation  during  the 
summer  months  is  about  570'  MSL.  This  level  is  maintained  by 
setting  the  stoplogs  approximately  3  inches  below  the  ungated 
overflow  spillway  crest.  After  the  recreational  season  the 
lake  is  drawn  down  approximately  3  feet  by  removing  stoplogs. 
The  dam  is  visited  on  a  weekly  basis  by  the  NHWRB. 

1.3  Pertinent  Data 


a.  Drainage  Area.  The  drainage  area  consists  of  4.9 
square  miles  (3,136  acres)  of  gently  to  steeply-sloping 
wooded  terrain.  The  normal  recreation  level  has  a  surface 
area  of  538  acres,  which  is  equivalent  to  17  percent  of  the 
watershed. 

b.  Discharge  at  Damsite 

(1)  Outlet  works  (conduit  under  State  Route  109)  - 
total  capacity  -  116  cfs 

(2)  Maximum  known  discharge  at  damsite  -  unknown.  No 
information  regarding  past  overtopping  was  disclosed. 

(3)  Ungated  overflow  spillway  capacity  at  maximum  pool 
elevation  -  9  cfs  @  570.6'  MSL 

(4)  Gated  (stoplog)  spillway  capacity  at  recreational 
pool  elevation  (stoplogs  removed)  -  1,100  cfs  &  570.0'  MSL 

(5)  Stoplog  spillway  capacity  at  maximum  pool  elevation 
1,320  cfs  @  570.6'  MSL 

(6)  Total  spillway  capacity  at  maximum  pool  elevation  - 
1,329  cfs  @  570.6'  MSL 
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c.  Elevation  (ft.  above  MSL) 

(1)  Top  of  dam  -  the  crest  varies  from  570.6  to  572.3 

(2)  Test  Flood  pool  -  572.9 

(3)  Full  flood  control  pool  -  not  applicable 

(4)  Recreation  pool  -  570 

(5)  Spillway  crest  -  561.5  (assuming  stoplogs  removed) 

(6)  Upstream  portal  invert  low  level  conduit  -  none 

(7)  Streambed  at  centerline  of  dam  -  560.7 
(downstream  invert  of  stilling  basin  measured  8/2/78) 

(8)  Maximum  tailwater  -  unknown 

(9)  Design  surcharge  (original  design)  -  unknown 

d.  Reservoir  (miles) 

(1)  Length  of  maximum  pool  -  2.4 

(2)  Length  of  recreational  pool  -  2.4 

(3)  Length  of  flood-control  pool  -  not  applicable 

e.  Storage  (acre- feet) 

(1)  Recreational  pool  -  2,000 

(2)  Flood  control  pool  -  not  applicable 

(3)  Test  Flood  pool  -  3,790 

(4)  Top  of  dam  -  2,400 

f.  Reservoir  Surface  (acres) 

(1)  Top  of  dam  (embankment)  -  550 

(2)  Test  Flood  pool  -  630 

(3)  Flood-control  pool  -  not  applicable 

(4)  Recreation  pool  -  538 

(5)  Spillway  crest  -  453 


•  • 


_  •  • 


•  • 


•  • 


•  • 


(1)  Type  -  earthen  embankment  with  a  vertical  concrete 
wall  on  the  upstream  side  and  a  vertical  dry  masonry  wall 
on  the  downstream  side. 

(2)  Length  -  240' (measured),  260' (from  past  inspection 
reports ) 

(3)  Height  -  12 1 (structural  height) 

(4)  Top  Width  -  ranges  from  10'-19'  (earth  crest) 

(5)  Side  Slopes  -  vertical 

(6)  Zoning  -  unknown 

(7)  Impervious  Core  -  unknown 

(8)  Cutoff  -  unknown 

(9)  Grout  curtain  -  unknown 

h.  Diversion  and  Regulating  Tunnel  -  not  applicable 

i .  Spillway 

(1)  Type  -  ungated  concrete  overflow  weir  and  stoplog  box 

(2)  Length  of  weir  -  20' (ungated) ;  40' (stoplog) 

(3)  Crest  elevation  -  570.3'  MSL (ungated) ;  561,5'  (all 
stoplogs  removed)  (See  (7)  below.) 

(4)  Gates  -  not  applicable 

(5)  U/S  Channel  -  Lovell  Lake 

(6)  D/S  Channel  -  Discharge  flows  into  a  culvert  that 
passes  under  State  Route  109  for  a  distance  of  approximately 
80  feet.  Downstream  of  the  culvert  the  channel  is  about  20 
feet  wide,  consists  of  a  gravel  bottom,  and  has  trees  and 
brush  growing  on  the  banks. 


(7)  General  -  The  stoplog  spillway  is  comprised  of 
eight  bays  separated  by  2'  wide  concrete  piers.  Seven  bays 
are  at  invert  elevation  566.3*  MSL;  the  eighth  bay  is  at 
invert  elevation  561.5'  MSL.  There  is  a  4'  wide  reinforced 
concrete  service  bridge  over  the  stoplog  spillway.  This 
access  bridge  is  0.5  foot  thick.  The  top  of  the  service 
bridge  is  at  elevation  572.3'  MSL. 


SECTION  2 
ENGINEERING  DATA 


2 . 1  Design 

A  search  of  the  files  of  the  New  Hampshire  Resources  Board 
disclosed  a  limited  amount  of  recorded  information 
concerning  only  the  design  of  the  present  outlet  structures 
at  Lovell  Lake.  Plans  ot  the  spillway  reconstruction  in 
1964  were  found  and  used  in  the  hydraulic  computations. 

2.2  Construction 


No  pertinent  information  regard. ing  the  actual  construction 
of  the  present  outlet  facilities  at  Lovell  Lake  was 
disclosed. 

2 . 3  Operation 

No  formal  operational  procedures  were  disclosed.  However, 
correspondence  reflecting  past  operational  practice  were 
discovered  and  validated. 

2 . 4  Evaluation 


a.  Availability.  Only  a  limited  amount  of  data  on 
the  actual  design  and  construction  of  the  spillway  at 
Lovell  Lake  Dam  was  disclosed. 

b.  Adequacy .  The  information  obtained  from  extensive 
data  collection  efforts  was  not  adequate  to  determine  the 
hydraulic  characteristics  of  Lovell  Lake  Dam.  Supplemental 
data  established  by  field  investigation  was  needed  to 
complete  the  engineering  analysis.  Because  of  the  limited 
amount  of  detailed  data  available,  the  final  assessments 
and  recommendations  of  this  investigation  are  based  on  the 
visual  inspection  and  the  hydrologic  and  hydraulic  analysis 

c.  Validity .  The  visual  inspection  is  generally 
consistent  with  the  1964  spillway  reconstruction  plans. 


6 


SECTION  3 
VISUAL  INSPECTION 


3 . 1  Findings 

a.  General .  Lovell  Lake  Dam  is  a  small  dam  which 
impounds  an  intermediate-size  reservoir.  The  watershed 
above  the  reservoir  is  gently  to  steeply  sloping  and 
heavily  wooded.  Cottages  and  homes  have  been  built  around 
the  perimeter  of  the  reservoir. 

b.  Dam.  Lovell  Lake  Dam  is  an  earthen  embankment  with 
a  vertical  upstream  concrete  wall  and  a  vertical  downstream 
dry  masonry  wall.  The  dam  is  convex  downstream.  (See 
Appendix  C  -  Figures  2,3,  and  4.)  The  dam  is  about  240  feet 
long  and  10  feet  high.  The  crest  width  ranges  from  10  to 

19  feet.  Fill  has  been  placed  against  the  reservoir  side 
of  the  upstream  concrete  wall  and  the  water  depth  at  the 
upstream  concrete  wall  varies  from  0  to  4  feet.  The 
minimum  freeboard  at  the  time  of  the  inspection  was  1.1  feet. 
The  crest  of  the  dam  is  covered  with  grass.  Grass  cover 
along  the  south  embankment  is  thin,  with  some  bare  patches 
of  ground.  Erosion  along  the  south  embankment,  probably 
due  to  wave  action,  was  noted.  (See  Appendix  C  -  Figure  5.) 

The  Town  of  Wakefield  has  a  public  bathing  beach  on  the 
south  abutment  of  the  dam.  (See  Appendix  C  -  Figure  6.) 

There  are  two  seepages  downstream  of  the  dam.  One  of  the 
seepages  discharges  at  the  east  edge  of  the  pavement  on  State 
Route  109  downstream  from  the  downstream  dry  masonry  wall. 

(See  Appendix  C  -  Figure  7.)  The  pavement  is  broken  and 
the  shoulder  is  soft  at  the  location  of  this  seepage.  The 
water  being  discharged  was  clear  at  the  time  of  the  inspection. 
The  second  seepage  is  taking  place  about  13  feet  from  the 
downstream  toe  near  the  bathing  beach  at  the  south  abutment. 
(See  Appendix  C  -  Figure  8.)  The  elevation  at  which  the 
seepage  was  discharging  was  only  1.4  feet  below  lake  level 
at  the  time  of  the  inspection.  The  water  being  discharged 
was  clear. 


There  is  one  stump  at  the  top  of  the  downstream  dry  masonry 
wall,  and  several  trees  are  growing  at  the  base  of  the 
downstream  dry  masonry  wall. 

At  the  time  of  the  inspection,  the  freeboard  in  the  vicinity 
of  the  south  abutment  was  only  1.2  feet. 


There  are  several  cracks  in  the  upstream  concrete  wall  (see 
Appendix  C  -  Figure  9);  no  leakage  was  observed  at  the 
downstream  side  of  the  dam  in  the  vicinity  of  these  cracks. 

c.  Appurtenant  Structures.  A  three-sided  overflow 
spillway  is  located  near  the  center  of  the  dam.  The  box 
spillway  structure  is  approximately  36  feet  long  by  28  feet 
wide  (outside  dimension.)  Each  36-foot  long  side  contains 
four  stopiog  sections.  (See  Appendix  C  -  Figure  10.)  The 
end  of  the  box  spillway  section  has  a  20  foot  wide  concrete 
overflow  weir.  (See  Appendix  C  -  Figure  11.)  The  lake 
level  is  primarily  maintained  by  the  stoplogs.  There  is 

no  low-level  outlet  gate  on  the  dam.  One  stopiog  section 
extends  to  the  bottom  of  the  spillway  discharge  channel  and 
can  be  used  to  drain  the  lake  if  all  stoplogs  were  removed. 

The  box  spillway  is  constructed  upstream  of  the  original  dam 
and  abuts  the  old  stopiog  spillway  section  and  outlet 
channel.  Design  drawings  indicate  the  box  spillway  was 
constructed  subsequent  to  1964. 

The  concrete  walls  and  floor  of  the  spillway  are  in  good 
condition  with  only  loss  of  surface  laitance  eroded  away 
due  to  contact  with  discharge  water.  Numerous  rocks  and 
boulders  (3-15"size)  have  been  thrown  into  the  discharge 
channel  by  vandals. 

The  concrete  service  bridge  and  railings  are  in  good 
condition.  The  steel  angle  stopiog  supports  are  showing 
only  minor  evidence  of  corrosion.  The  wood  stoplogs  are  in 
good  condition  with  some  leakage  noted  between  the  stoplogs 
and  around  their  ends. 

The  original  concrete  stopiog  spillway  section  is  still  in 
place,  immediately  downstream  of  the  newer  concrete  box 
spillway.  (See  Appendix  C  -  Figure  12.)  It  was  constructed 
integrally  with  the  dam  embankment,  and  has  considerable 
surface  erosion.  The  concrete  surface  has  eroded  exposing 
the  course  aggregate  to  a  maximum  depth  of  1  inch. 

The  wooden  shed  that  has  been  constructed  over  the  discharge 
conduit  is  showing  signs  of  deterioration.  The  inside  of 
the  shed  could  not  be  inspected  to  determine  the  function 
of  the  building  in  relation  to  the  operation  of  the  dam. 
Serious  erosion,  probably  due  to  trespassing,  is  occurring 
on  the  downstream  side  of  the  embankment  on  both  sides  of 
the  shed.  (See  Appendix  C  -  Figure  13.) 

d.  Reservoir  Area.  The  reservoir  slopes  are  gentle  to 
steep  and  are  covered  with  trees  and  brush.  (See  Appendix 

C  -  Figure  6.)  Numerous  cottages  and  homes  have  been  built 
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along  the  southeast  portion  of  the  perimeter  of  the 
reservoir.  Little  sedimentation  was  observed  in  the 
reservoir. 

e.  Downstream  Channel.  The  downstream  channel  for 
approximately  80  feet  below  the  dam  is  enclosed  in  a 
conduit,  of  varying  cross  sections,  under  State  Route  109. 
The  entrance  to  the  conduit  is  concrete  lined;  below  the 
exiting  end  the  channel  consists  of  sand,  stones,  and 
boulders.  Brush  and  trees  overhang  the  channel.  (See 
Appendix  C  -  Figure  14.) 

3 . 2  Evaluation 

Based  on  the  visual  inspection,  the  condition  of  Lovell 
Lake  Dam  is  considered  to  be  fair. 

The  principal  conditions  which  are  of  concern  with  respect 
to  the  long-term  stability  of  the  dam  are: 

(1)  Small  freeboard  between  summer  pool  level  and 
top  of  dam; 

(2)  Use  of  the  sandy  south  abutment  as  a  bathing 
beach  with  the  attendant  problems  of  trespassing  on  the 
south  embankment  and  potential  for  serious  erosion; 

(3)  Erosion  of  the  embankment  at  the  shed; 

(4)  Seepage  at  two  locations  downstream  of  the 
south  embankment; 

(5)  Presence  of  at  least  one  stump  and  several  trees 
near  the  downstream  dry  masonry  wall  and  the  possibility 
that  piping  could  start  when  the  tree  roots  rot; 

(6)  Cracks  in  the  upstream  concrete  wall  through 
which  leakage  could  occur,  which  could  cause  piping 
through  the  embankment;  and 

(7)  The  rocks  that  have  been  dumped  into  the  spillway 
structure  could  be  carried  into  the  discharge  conduit  and 
could  partially  plug  the  conduit. 
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SECTION  5 

HYDROLOGY  AND  HYDRAULIC  ANALYSIS 


5.L  Evaluation  of  Features 


a.  Design  Data.  No  original  hydrologic  and  hydraulic 
design  data  (circa  1820)  were  found  for  Lovell  Lake  Dam. 
However,  hydrologic  and  hydraulic  information,  dating  from 
the  ownership  of  the  structure  by  the  Public  Service  Company 
of  New  Hampshire  to  the  present  ownership  by  the  New  Hampshire 
Water  Resrouces  Board,  were  found  and  assessed  to  determine 
their  acceptability  in  evaluating  the  overtopping  potential 

of  Lovell  Lake  Dam. 

b.  Experience  Data.  No  information  regarding  past 
overtopping  of  Lovell  Lake  Dam  was  found. 

c.  Visual  Observations.  No  visual  evidence  was  found 
of  damage  to  the  structure  caused  by  overtopping  at  the  time 
of  the  inspection.  However,  erosion  of  the  upstream  face, 
apparently  caused  by  wave  action,  was  noted. 

d.  Overtopping  Potential.  Lovell  Lake  Dam  is  classified 
as  being  intermediate  in  size  having  a  maximum  storage  of 
2,400  acre-feet.  The  normal  recreation  level  has  a  surface 
area  of  538  acres,  which  is  equivalent  to  17  percent  of  the 
watershed. 

To 'determine  the  hazard  classification  for  Lovell  Lake  Dam, 
the  impact  of  failure  of  the  dam  at  maximum  pool  was  assessed 
using  Guidance  for  Estimating  Downstream  Dam  Failure  Hydro¬ 
graphs  issued  by  the  Corps  of  Engineers.  The  analysis  covered 
the  reach  extending  from  the  dam  to  Route  109,  immediately 
downstream  of  the  dam.  Failure  of  Lovell  Lake  Dam  at  maximum 
pool  would  probably  result  in  an  increase  in  stage  of  approxi¬ 
mately  1  foot  over  Route  109.  An  increase  in  water  depth  of 
this  magnitude  would  ;  cbably  result  in  the  loss  of  less  than 
10  lives  and  cause  appreciable  property  damage. 

As  a  result  of  the  analysis  described  above,  Lovell  Lake  Dam 
was  classified  -  Significant  Hazard.  Using  OCE  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  the  recommended 
test  flood  is  the  Probable  Maximum  Flood.  The  test  flood 
inflow  for  Lovell  Lake  Dam,  having  a  drainage  area  of  4.9 
square  miles,  was  determined  to  be  3920  cfs  (800  csm) .  The 
test  flood  discharge  after  routing  was  determined  to  be 
3050  cfs  (622  csm) . 
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The  inadequacy  of  the  outlet  works  makes  overtopping  potential 
great  during  periods  of  high  runoff.  Lovell  Lake  Dam  is 
unable  to  pass  the  test  flood  without  overtopping.  The  water 
depth  over  the  dam  enr  i  nknten  t  was  calculated  to  be  l.t  feet. 
The  spillway  capacity,  with  all  s  top  log’s  removed,  is  less 
than  44  percent  of  the  test  flood.  The  capacity  of  the 
conduit  downstream  of  the  spillway  is  only  4  percent  of  the 
test  flood. 


»  • 


I  • 


»  • 
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SECTION  6 

STRUCTURAL  STABILITY 
6 . 1  Evaluation  of  Structural  Stability 

a .  Visual  Observations 

The  visual  observation  revealed  the  following  condi¬ 
tions  that  may  affect  the  long-term  integrity  of  the  dam: 

(1)  Seepages  along  the  toe  of  the  left  embankment. 
The  seepages  occurring  under  the  current  low  head  indicate 
that  areas  within  the  embankment  are  permeable. 

(2)  Erosion  of  the  embankment  near  the  storage  shed 
caused  by  trespassing,  and  general  potential  for  erosion 
of  the  dam  embankment  initiated  by  uncontrolled  tres¬ 
passing  on  the  dam. 

(.3)  Low  freeboard  and  inadequate  outlet  discharge 
capacity  which  may  cause  the  dam  to  be  overtopped  and 
eroded  during  periods  of  high  inflow  or  wave  activity. 

(4)  Numerous  cracks  in  the  curved  upstream  wall. 
These  cracks  are  sources  of  flow  of  water  into  the  embank¬ 
ment  which  may  eventually  lead  to  piping  and  erosion. 

(5)  Trees  growing  from  the  downstream  face.  The 
tree  roots  could  lead  to  piping  when  the  roots  decay. 

(6)  Lack  of  sufficient  vegetation  and  erosion  pro¬ 
tection  along  the  south  embankment. 

b.  Design  and  Construction  Data.  No  information  was 
disclosed  indicating  the  as-built  conditions  of  the 
oriqinal  dam,  foundation  material,  or  character  of  the 
earthfill.  Design  drawings  dated  November  9,  1964,  by  the 
NHWRB  are  available  for  the  three  sided  concrete  box 
spillway.  Visual  inspection  indicated  the  physical 
conditions  are  similar  to  the  information  provided  on  the 
design  drawings. 

c.  Operating  Records.  No  records  pert inent  to  the 
structural  stability  of  the  dam  were  disclosed. 

d.  Post-Construction  Changes.  In  1‘Hrt,  the'  upstream 
side  was  refaced  with  reinforced  concrete,  19  inches  thick 
and  the  sluiceway  and  gate  were  reconstruct ed .  The  box 
spillway  was  added  by  the  NHWRB  in  1965. 


e.  Se i  sni  1  c  Sicibi  j  ,  t  ,• .  This  dam  is  in  Seismic  l7. one 
2,  and  hence  does  not  have  to  be  evaluated  for  seismic 
stability  accord  inq  to  t  lie  OCR  Recommended  Guidelines. 


1  4 


SECTION  7 

ASSESSMENT,  RECOMMENDATIONS  &  REMEDIAL  MEASURES 


7 . 1  Dam  Assessment 

a.  Condition .  The  visual  inspection  indicates  that 
the  dam  is  in  fair  condition.  The  principle  concerns  with 
respect  to  the  condition  of  the  dam  are: 

(1)  The  spillway  and  the  conduit  that  extends  from 
the  spillway  to  the  west  side  of  Route  109,  downstream  of 
the  dam,  are  not  adequate  to  carry  the  test  flood; 

(2)  Small  freeboard  between  summer  pool  level  and  top 
of  dam; 

(3)  Seepage  at  two  locations  downstream  of  the  south 
embankment; 

(4)  Use  of  the  sandy  south  abutment,  which  has  no 
vegetation,  as  a  bathing  beach,  with  the  attendant  problems 
of  trespassing  and  erosion; 

(5)  Erosion  of  the  embankment  on  both  sides  of  the 
storage  shed; 

(6)  Presence  of  at  least  one  stump  and  several  trees 
near  the  downstream  dry  masonry  wall,  and  the  possibility 
that  piping  could  start  along  channels  formed  when  the  tree 
roots  rot; 

(7)  Cracks  in  the  upstream  concrete  wall  through  which 
leakage  could  occur  and  cause  piping  through  the  embankment; 
and 

(8)  Rocks  that  have  been  dumped  into  the  spillway 
structure  which  could  be  carried  into  the  discharge  conduit 
and  could  partially  plug  the  conduit. 

b.  Adequacy  of  Information.  The  information  available 
is  such  that  the  assessment  of  the  dam  must  be  based  primarily 
on  the  visual  inspection. 

c.  Urgency .  Recommendations  in  7.2  below  should  be 
implemented  by  the  owner  within  2  years  after  receipt  of 
this  Phase  I  report.  The  operating  and  maintenance  pro¬ 
cedures  in  7.3.b.  below  should  be  implemented  by  the  owner 
within  1  year  after  receipt  of  this  Phase  I  report. 

d.  Need  for  Additional  Investigation.  The  information 
available  from  the  visual  inspection  is  adequate  to  identify 


the  potential  p  ruble: wh-oh  s  re  :  overtop;  u  !:  scopuco  , 

and  leakage  into  the  oonti  ul  shaft  of  the  nat.tr.  liieso 
problems  require  the  attention  of  a  compel  ent  engineer 
who  will  have  to  make  .uijitioaal  can  Lnouriiw  studies  to 
design  or  opeoi  fy  remedial  me  as  in  as  to  recti'.  /  the  problems. 
If  left  unattended,  the  problems  could  lead  to  instability 
o  f  th  .  b  t.  rue  t  u  re  . 

7.2  Recu.iUiu  ndat  ions .  1  I  is  l-  .-commended  thar  *.j.e  MilV’KB 

shouia  accomplish  the  remedial  measures  resulting  from  the 
foi low  inn  : 

a.  evaluate  further  the  hydrology  and  hydraulics  of 
the  reserve!  r  .  uir.i,  s } j  l  i  j. wi /  ,  and  discharge  conciui  f  ,  anc 
design  such  changes  as  are  necessary. 

b.  Remedy  the  seepage  conditions  at  the  two  locations 
downstream  of  the  south  half  of:  the  dam. 

o.  Modify  the  beach  area  near  the  south  abutment  in 
such  a  way  as  t.°  permit  the  use  of  the  beach  and  at  the 
same  time  ensure  against  trespassing  and  erosion. 

7.3  Remedi a  1  Measures 

a.  Alternatives .  The  NHWRB  should,  as  a  practical 
alternative  pending  implementation  of  the  above 
recommendations,  operate  the  summer  lake  level  at  least. 

six  inches  lower  so  as  to  provide  more  storage  and  freeboard, 
thereby  minimizing  the  potential  for  overtopping  during  any 
major  flood  event. 

b .  Operating  and  Maintenance  Procedures . 

(1)  Repair  the  erosion  next  to  the  storage  shed. 

(2)  Monitor  the  seepage  downstream  of  the  clam  on  a 
weekly  basis. 

(3}  Control  trespassing  on  the  dam  which  could  lead 
to  erosion  and  further  vandalism. 
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(7)  Establish  a  round  the  clock  surveillance  during 
periods  of  unusually  heavy  rainfalls,  and  develop  a  formal 
warning  system  for  alerting  residents  in  case  of  emergency 
The  warning  system  should  be  included  also  in  the  written 
procedures  of  "Project  Linkup",  a  disaster  plan  involving 
Civil  Defense  (as  coordinator),  state  agencies,  and  town 
officials.  "Project  Linkup",  at  this  time,  is  in  draft 
form  awaiting  the  Governor's  approval. 

(8)  Continue  periodic  inspection  systems  on  a  bi¬ 
annual  frequency. 


VISUAL  INSPECTION  CHECK  LIST 


PERIODIC  LNLpEOTHr.  OtKiV  LILT 


PROJECT  Lovell  Lake  Dam,  NH 

_ June  19.  197R _ _ 

PROJECT  FEATURE  Dam  Embankment 

NAME 

DISCIPLINE 

NAME 

AREA  EVALUATED 

CONDITIONS 

DAM  EMBANKMENT 

Crest  Elevation 

568.9 

Current  BdoI  Elevation 

570.1 

Maximum  Impoundment  to  Date 

Unknown 

Surface  Cracka 

None  observed 

Pavement  Condition 

Not  paved 

Movement  or  Settlement  of  Crest 

None  observed 

Lateral  Movement 

None  observed 

yerticel  Alignment 

Good 

Horizontal  Alignment 

Good 

Condition  at  Abutment  and  at  Concrete 
Structures 

Erosion  of  embankment  next  to  gatehouse 

Indications  of  Movement  of  Structural 
Items  on  Slopes 

None  observed 

Trespass ing  pn  Slopes 

Town  beach  is  partly  on  south  end  of  dam 

Sloughing  or  Erosion  of  Slopes  or 

A^ptmepta 

See  "Condition  at  Abutment  and  at 

Concrete  Structures" 

Rpck  Slope  Protection  -  Riprap  Failures 

None 

^pueual  Movement  or  Cracking  at  or 

peer  Toes 

None  observed 

Unusual  Embankment  or  Downatr“am 

Seepage 

Seepage  at  tvro  locations  dcwnstream  of 
lam 

Piping  or  Boll  a 

None  observed 

I'oundation  Drainage  Features 

None  observed 

Toe  Drains 

None  observed 

Instrumentation  System 

None  observed 

A- 2 


PERIODIC  INSPECT!  -ii  CHUCK  LI. 5? 

PROJECT  Low  L  L  l,ake  Uuii.^ Oil _ PATE  June  19 >  1978 

PROJECT  lEATUhr  Spillway  outlet  and  conduit  NAME _ 

DISCIPLINE  NAME 


AULA  EVALUATED 

OW'li.'i1  L\  <Ki -  iNT/rd:  CHANNEL  AM) 
INTAKE'  LTMKTUgK 

a.  Approach  Chanin  l 

Slope  Conaitions 

Bottom  Conditions 

Rock  Slides  or  Ralls 

Log  Boom 

Debris 

Condition  of  Concrete  Lining 
Drains  or  Weep  Holes 
b.  Intake  Structure 

Condition  of  Concrete 


CONDITION 


Lev's  11  Lake  forms  the  approach 

Vertical  slopes 

Mot  visible 

None 

None 

None 

Not  applicable 
None  visible 

Good 


Stop  Logs  and  Slots 


Good  condition.  Considerable  leakage 
through  step  log  joints 


1JK R IODIC  ID:',). 

.CTJ'-i.  Olt  O  J.H.T 

PR0J>:CT  Lovell  Lake  Dam,  NH 

DATE  June  19,  1978 

PROJECT  FEATURE  Spillway  Weir 

NAME 

DISCLPLUffi 

NAME 

A Rj.. a  EVAI  UAT'M) 


OOTIJST  WORKS  -  .-FT AY  \/t:  IH  ,  A1  ! 


AUD  DISCHAKGi-:  ClIAKir.-: LG 

a.  Approach  Cnar.nel 

General  Condition 
Loose  Rock  Overhanging  Channel 
Trees  Overhanging  Channel 
Floor  of  Approach  Channel 

b.  Weir  and  Training  Walls 

General  Condition  of  Concrete 

Rust  or  Staining 

Spalling 

Any  Visible  Reinforcing 
Any  Seepege  or  K /'florescence 
Drain  Holes 

c.  Discharge  Channel 

General  Condition 

Loose  Rock  Overt, unging  Chanm  1 

Trees  Overhanging  Onannel 

Floor  of  Channel 

Other  Obstruct  s 


counrrio! 


See  previous  page 


Only  at  embedded  angles  at  stop  logs 

None 

None 

None 

None 

Good 

None 

Several  trees  overhang  channel 
Sand,  gravel  and  boulders 
None  observed 


iEli JODld  U.’Si'i  C'J'ION  check  ljst 


PROJECT  LovelL  lake  Dam,  NH 

_  HATE  June  19,  1978 

PROJECT  FEATURE  Service  Bridge 

NAME 

DISCIPLINE. 

NAME 

AREA  EVALUATE!) 

CONDITION 

OUTIET  WORKS  -  SERVICE  BKIUiE 

To  stoplogs  and  spillway 

«.  Super  Structure 

Bearings 

Concrete  to  concrete 

Anchor  Bolts 

None 

Bridge  Seat 

None 

Longitudinal  Mefnbers 

Good 

Under  Side  of  Deck 

Good 

Secondary  Bracing 

None 

Deck 

Good 

Drainage  System 

None 

Railings 

Good  Condition 

Expansion  Joints 

None 

Paint 

Railings  good 

b.  Abutment  &  Piers 

General  Condition  of  Concrete 
Aligtunent  of  Abutment 
Approach  to  Bridge- 
Condition  of  ;iest  &  buckwali 


Good 

No  visible  moveirent 
N/A 

Concrete  -  Good 


ref: iodic  lnspecticn  check  list 


PROJECT  Lovell  Lake  Dam,  NH 
PROTECT  FEATURE  Conduit  Entrance 
DISCIPLINE 


DATE  June  19,  1978 

NAME _ 

NAME 


AREA  EVALUATED 

OUTLET  WORKS  -  TRANSITION  AND  CONDUIT 

General  Condition  of  Concrete 
Rust  or  Staining  on  Concrete 
Spalling 

Erosion  or  Cavitation 
Cracking 

Alignment  of  Monoliths 


CONDITION 


Surface  eroded  due  to  years  of 
submergence .  Visual  observation 
indicates  that  an  average  of  h  inch 
has  eroded  away  from  surface  with  a 
maximum  of  2  inches  on  right  wing  wall 
No  reinforcing  was  visible. 


Alignment  of  Joints 


Numbering  of  Monoliths 


PROJECT 


Lovell  Lake  Dam,  NH 


DATE 


June  19,  1978 


PROJECT  FEATURE  Reservoir 


HAMli  3i  _L'anJjen 


AREA  EVALUATED 


REMARKS 


Stability  of  Shoreline 

Sedimentation 

Changes  in  Watershed 
Runoff  Potential 

Upstream  Hazards 

Downstream  Hazards 


Good 

No  visible  problems 
Minor 

Several  homes;  lowest  is  about 
6'  above  lake 

Road,  culvert,  garage 


Alert  Facilities 


None  observed 


Hydrometeorological  Gages 


None 


Operational  &  Maintenance 
Regulations 


None  observed 


APPENDIX  B 

j  NS  P EC T  1  ON  REPO RTS /SK E TC H  ES 


August  12, ;  19  7  5 


:i j'i rd  of  Selectmen 
V.ikc-  flel»J 

New  Hampshire  03833 
Centlemen: 

A  recent  inspection  of  the  dam  at  the  outlet  of  Lovell  I.aie 
indicates  thnt  this  area,  which  is  adjacent  to  the  town's  Beach  area, 
ur.Jur  lease  from  the  Water  Resources  Hoard,  is  being  abused. 

At  the  tire  of  the  inspection  parties  using  the  bathing  faci¬ 
lities  veto  swimming  in  the. area  adjacent  to  the  dan,  which  is  in 
violation  of  the  lease  agreement ;  vero  pulling  stone  off1  the  bottom 
of  the' pend  and  depositing'  then  bolow  the  spiLlway;  tho'stono  retaining 
wall  downstream  of  tha-rinm_is~bcihg~tofn  apart;’ i.e..  Individual  i  tones 
arc  being  rolled  into  the  area  below>’“the""eabankn!enC;  stones  are  being 
dropped  Into  the  culvert  entrance  below  the  gatehouse;  and  a  fence  on 
che  dam  has  boen'dlfimuntled,  therefore  opening  up  accesa  to  the  Jam 
from  the  beach  area. 

rhis  office  requests  - tha t  the  town  of  Wakefield  more  properly 
supervise  this  area-  and  maintain  it  froa  damage.  ’  Dura  operatore  from 
the  Wa  ter'  Resources  Board '  o  ■  o  f  f  ice  havo  been,  told  that  no  oi.o  is 
allowed  on  tha  dam;  ■  however ,  1 1  '.appears;  thnt.  chef  other ,  condi tionc, 
existing  above  are  not  being  supervised. 

Could  vc  suggest  that  tha  energy  used '  to  -place  che  otor.e*  within 
the  3 p 1 1 1 v a y  be  again  used  to  reraovo  them  from  this  area  so  that  during 
timer,  of  high  flow  .they  do  not  impede  the  flow  under  the  highway  and 
become  deposited  downstream.  'During  tho  fall  while  out  construction 
crew  is  in  the  Immediate  area  ve  hope  to  make  other  changes  to  the 
structure  which  will  help  eliminate,;  some,  of  this  problem. 

Pur ’staff  is  always .available  to  assist  you  in  accomplishing- 
the  above,  ’ 

Respectfully  yours, 


George  M.  McCeo,. Sr. 
Chairman 


GICl/VAK/pd 


NEW  HAMPSHIRE  WATER  CONTROL  COMMISSION 
DATA  ON  DAMS  IN  NEW  HAMPSHIRE 


LOCATION 


Town 


STATE  NO . 2il,0.6.:: 

Wakefield . ;  County  . Carroll..;; . 

Jovells  l  .4  *r  ■  ...  . 


Basin-Primary  . . :  Secondary  . .- 1.H 9.U... F..& .1.1  :.C . 

Local  Name  . . . - . . . - . 

Coordinates — Lat . . :  Long . — . . . . 

GENERAL  DATA  / 

Drainage  area:  Controlled . Sq.  Mi.:  Uncontrolled  .  Sq.  Mi.:  Total . r.5.S?. . Sq.  Mi. 

Overall  length  of  dam  ...‘mV:!.-! . :...ft. :  Date  of  Construction  . . . . - . — 

Height:  Stream  bed  to  highest  elev..l I.!i7...ft. :  Max.  Structure  . . . .  ft. 

Cost — Dam  . ..... . :  Reservoir  . . . . . . . 

DESCRIPTION  tic  h  !a 
I  Waste  Gates 

!  Type  . . . . - . . . 

Number  . ?r. . :  Size  . 5 .  ft.  high  x  . - - «...  ft.  wide 

Elevation  Invert . . :  Total  Area . . . . sq.  ft. 


Waste  Gates  Conduit 

Number  . . :  Materials 

Size . . ft. ;  Length . 


.ft. :  Area  . - .  sq.  ft. 


Em  bankment 

Tyre  . 


Height— Max .  ft.:  Min. 

Top — Width  . :  Elev, 


mopes — Upstream  .  on . :  Downstream  .  on  . . 

Length — Right  of  Spillway  . :  Left  of  Spillway  . . . 

Spill  way 

Materials  of  Construction  . I1.0.NE...W . . . 

Length — Total  . ft.:  Net  . . . . .  ft. 

Height  of  permanent  section — Max . ft.:  Min . . .  ft. 

Flash  boards — Type  . :  Height . . .  ft. 

Elevation — Permanent  Crest  . :  Top  of  Flashboard  . . 

Flood  Capacity  .  cfs. : .  cfs/sq.  mi. 

Abutments 

Malerials:  . 


Freeboard:  Max .  ft.:  Min. 


Headworks  to  Power  Devel. —  (See  “Data  on  Power  Development”) 

)WNER  .....?u.kl.:.S....?.S.^  . hi. . 

IEMARKS  Menace- (  Lovell '  n  ;ja k e  lc  11  mited  to  a  3^^*  drawdo'.vn  by  Sept  IS, 

by  an  Informal  agreenentP .  3.  Co.  ' 

Uae-^onse rv a 1 1  on , Pub L 1  c  X1 1 1  llty.. 

Pabulation  By  . . .  Date  ....?Z2.°/.T? . 

lABur.’st  B-2 


NEW  HAMPSHIRE  WATER  CONTROL  COMMISSION 
DATA  ON  RESERVOIRS  &  PONDS  IN  NEW  HAMPSHIRE 


LOCATION  AT  DAM  NO . ?|fl.06 

Town  . U&.sZ.X.tliX . :  County  . Carroll . 


Stream 


Basin — Primary  . £lS£a$&qUka...EL . :  Secondary  . S<Ll3.Q.n..FaI.IS. .  ■  ;  *  . 


Local  Name 


DRAINAGE  AREA 


Controlled 


Sq.  Mi.:  Uncontrolled  .  Sq.  Mi.:  Total  . 


Sq.  Mi. 


ELEVATION  vs.  WATER  SURFACE  AREA  vs.  VOLUME 


Surface 

Area 

Acres 


Volume 
Acre  Ft. 


( 1 )  Max.  E  lood  Height 

(2)  Top  of  Flash boards 
(")  Permanent  Crest 
(1)  Normal  Drawdown 

(5)  Max.  Drawdown 

(6)  Original  Pond 


•-5-PSG- . 

. 3a57S3. 


— p-130-P-SC-j"-  1 
13S017RB 


Base  Used  . :  Coef.  to  change  to  U.S.G.S.  Base 


RESERVOIR  CAPACITY 


Total  Volume 


Useable  Volume 


Drawdown 


Volume 


Acre  ft.  per  sq.  mi. 


lnch.es  per  sq.  mi. 


.  ac.  ft. 


USE  OF  WATER  . Con5^rvAt,Lp.J7-pukblUC..m.t  Uity 

OWNER  LA Laic. . . v tir.v  1 c.u . .  Xu-.,.  .g£..1«K. . liancho st er. y  LLH. . 


REMARKS 


I  • 


Tabulation  By . t-i/- . 


.■  '/  J " . : 


•  • 


•  • 


PUBLIC  SEK  L  CuMMoSION  OK  NEW  HAMPSHIRE — DAM  RE  CO' 


WAKK'/I  LL1.1 

Lov*.*  Li  a  i’crst  /-  n  • 


TOWN 

NO 


STATE 

NO. 


1-4804 


”’stn  Lovelia  tfcrrf  A  a  klv  • 

STOEAM  _  _  ,  _ _  _ _ _  _ _  _ _ _ _ 

CRAIN  AlC  i  POND 

A4EA _  ‘  A  •*  *  _  _ _ _ _ _ 1  A  REA  _ _ _ _ 

'.Jruvi t ' .  '  "  I  foundation  - 

TYpr  "  _ 1  NATUHt  OF _ _ _ 

matcp'.al  c-f  Bi’.iIOk!  r ,  Pb.rth,  Concrete  •.  } 

"ONE  ■  RI'CTICN  _  .  _ _ _ _ _ _ _  _ 

PURPOSE  f* W  fc‘  M  -<  O.'jMEH'v'MiON  ~L>0  M  t  S  T  I C  —  H  ECR  E  AT  I  ON—  T  R  A  NS  PORT  AT  IO  N-PU  B  L  I C  UTILITY 

C  P  QAM  _  _  _  _ _ _ _ _ _ _ _  _ 


PON  D 
AREA 

foundation 
NAT  URL*  OF 


Earth 


HEIGHT'?  TOP  OF 
|  DAM  TO  pro  CV  s  T  h  ►.  A  M 
5PU  L'.VAYS  1.  f.  N . ;  I  ■  I 
DEPTHS  BELCW  1  OP  OF  _D  a  • 
FI.ASH  OOA  ROS 
TYPE.  MfcU'IMT  AflOYV  C.fif'j  ■ 
|  OPERATING  HL  AD 

_ C  R  EST  T  C  N  T  W 

Vi‘Hf  C  L  S .  NUMBER 
{  KINDS  ft  H  P 
I  G  r  N  i:  R  A  r  O  R  S  NUMBER 

KINDS  ft  K  W 

h  r  3  rs  p  »;  time 

__  IOO  P  C  t  Fr  . . 

1  REFERENU*.:,  l  *  S  «  t> 

PL  A  N_S  _  I  NS  P  L_C  T  1  O  NS.  _ 

„  REMARKS 


n'-zn 

None 


TOP  OF  DAM  TO 
SPILLWAY  CRESTS 


iiate.  i^psxiia^-  AL-Mg]i^5..>.ss5!!  jarir 


M  P.  73  P  C.  TIME 
TOO  P.  C.  EFF. 


Condition  fair 


LENGTH 
OF  DAM 


Approx.  260 

i  '  *  "Y. 


TOP  OF  PLASHOOAROS 

4  \ 

>  V 

TO  N.  T.  W. 

pj\; Lc  :-vi  '.:e  Lo»  Oi  -j  •  H* 
OWN"H  "  N.  H. 


CONTRACTOR 

Investigated  by 


.PPLICATION 


p  DAM  IMPR  l,E  '•  I  <  CONSTRUCTED  IT  .)  U  1  1 j 

.,rAM  ' .  U  B  j  I  t  f  T.J  PROVE  V:r.S  OF  P  L  CHAP  2IB.  SECTS  15-201 


BE  A  MENACE  TO  THE  PUBLIC  SAFETY 

_ Yes 

CHECKED  BY 


r  'L  A  f.  •>  ft 

SPEC  I  Pit-  A  r  I  .V|\S 


A  »  f  no.'ll  ft  Y  CO  A 


COMMISSION  CONSTRUCTION  INSPECTOR 


-  ,  H  *  t  tl  f)  N  »  !  H  !  .  I  I'  ‘N  A  f  ■  •'*'  IV 

u  r  A  v.  M  'Ill',  t  ■  ....  1^‘v.  '< 


DAM  INSPECTION  HtCOHU 

M  I  .AIH  1  OATt  |  lAHAItlOPI 


H  k  J»0  *l  T  CHAiarl 


I  w  Jones.  p«*»iotNf 

TRUtuaiH  ANOCCNtflht.  MC< 


SURVEYS. 
PLANS  AND 
ESTIMATES 
MADE  FOR 
DAMS. 

PULP  AND 

PAPER 

MILLS. 

ELECTRIC 

POWER 

PLANTS. 

ETC. 


I.  W.  JONES  &  CO. . . . 

.  .  |  .Telephone  Connec- 

ENG1NEERS  and  DESIGNERS  •  ' ■  .  '.  ! 

OF  WATER  POWER  PLANTS .  , 


MILTON,  NEW  HAMPSHIRE 

December  16,  1920. 

Reference  _  _ _ 


Public  Service  Commission,  Atten.  John  F.  Storrs,  C.E* 

Concoiil,  N.H® 

Gentlemen:- 

Testerday  I  visited  the  outlet  of  Lovell  Lake  in 
Sambbrnv ille,  which  was  the  first  opportunity  I  have  had  since 
writing  you  on  December  9th# ,  ar.d  made  a  careful  examination  of 
the  conditions  existing  there* 

I  found  that  there  is  no  spillway  in  connection  with 
the  dam  and  the  only  means  of  drawing  off  the  water  is  through 
a  waste  gete  opening  5T0"  X  5'0n»  The  distance  from  the  'bottoa. 
of  the  discharge  flume  to  the  top  of  the  concrete  work  is  approx¬ 
imately  nf0"i  therefore,  the  center  of  the  gate  opening  is 
below  the  top  of  the  concrete  wall.  The  iron  pins  cast  into 
the  3idcs  of  the  intake  walls,  presumably  limiting  the  legal 
height  to  which  the  water  may  be  carried, is  approximately  16" 
from  the  top  of  the  concrete  walls,  resulting  in  a  depth  from 
the  iron  pins  to  center  of  gate  opening  of  approximately  7f2"* 

I  found  the  water  surface  today  to  be  2°  above  the  iron  pins, 
and  the  gate  was  then  raised  about  one  ft*  which  appeared  to  bo 
taking  caro  of  the  present  flow,  which  must  be  far  above  the 


rviVV. 


I  a:r.  enclosing  a  blue  print  of  sketch  which  I  have  prepared,  '  ' 
which  fairly  shows  the  conditions  at  the  outlet,  on  a  scale  of 
3/ff  inch,  to  a  foot.  This  sketch  doesrnot  hold  true  to  scale  In  ,  : 
all  respects  as  the  width  of  pond  was  s imply  estimated*  On  this 
print  st  the  point  marked  "low*,  I  found  the  surface  of  the  rater 
to  be  within  3*  of  the  top  of  the  embankment*  This  condition,  however, 
extends  only  for  a  short  distance,  possibly  20*,  beyond  which  the 
banks  are  fully  as  hi'-h  as  the  surface  of  the  concrete  Trails  shown* 

1  find  by  computing  the  drainage  area  tributary  to  Lcrrell  Lake,  from 
the  best  map  which  I  possess,  to  be  S*6  sq*  niles,  and  have  computed 
+  ^0  discharge  of  thr»  •?aste£p,te,  assuming  the  surface  of  the  lake 
to  be  4"  below  the  top  of  the  concrete  walls,  to  be  approximately 


66  cubic  feet  per  second* 


The  control  of  this  g ate 


is  in  charge  of  Ur.  James  Young,  who  is  employed  by  the  Great  Falls 
Manufacturing  Company.  Mr.  Young  has  a  garage  located  adjacent 
to  the  dam,  and  it  is  presumed  that  he  has  a  telephone  connection 


with  his  company,  and  acts  upon  their  orders, 


I  have  no  doubt 


that  in  case  of  Ur.  Young1 s  disability  the  Great  Falls  Uanuf actur ing 
Company  would  arrange  for  a  substitute*  A  similar  condition 

exists  hero  at  the  main  dam  in  Milton,  where  flashboards  are  maintained 
to  the  extreme  legal  height  to  which  the  water  may  rise  and  the 
conM-ol  of  the  flashboards  is  dependent  upon  the  care  of  the  operator. 

In  the  case  of  Lovell  Lake,  my  judgment  is  that  if  the  pond 
should  ov>'r-flow  by  neglect  of  the  operator  that  no  great  damage 
woolg  he  done ,  although  there  might  be  some  inconvenience  to  the 


B-9 


#3 


public  by  reason  of  over-f losing  the  road* 

I  trust  that  the  sketch  subnit  ted,  and  the  above  description 
rill  give  you  the  information  which  you  desire*  If  this  is  not  so, 
and  you  desire  further  information,  I  shall  be  glad  to  serve  you  upon  ■ 


request* 


copy : 

Office. 


Very  truly  yours. 
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SCALE  WOT  TO  SCALE 
DATE  AUGUST  I97S 


-  hookincj  at  Mu*  low  point  in  the  south 
ecbankment .  Note  the  erosion  near  t  he 
i-.utiM1:;  rd  ie  ana  the  bat  e  patches  of 
ero  irnl  alone  t  lie  erv't  . 
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<>  -  Looking  upstream  at  the  ron- 
the  beach  near  the  south  itv. 
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Figure  in  -  North  end  of  south  stoplog  spillway 
Note  the  rocks  at  the  base  of  the 
spillway. 


i'i’iuit'  1  -  hooking  upst  n  • .  mi  .it  the  concrot  e  ovo 

! 1 ow  up i 1 1 way . 
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Figure  14  -  Looking  from  the  storage  shed  at  the 
channel  downstream  of  Route  109. 
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